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above and below the glass transition temperature. In a good agreement with experimental findings,
the Young modulus of semicrystalline samples is higher than the amorphous polymers. However,
the strain-hardening modulus of amorphous polymers is higher than the semicrystalline ones as it
is dominated by alignment of amorphous polymers with tensile axis. Finally, we will discuss the
effect of polymer length and density of entanglements on Young and strain-hardening modulus of
semicrystalline and glass polymers.
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The intriguing ability of certain surfactantmolecules to drive the superspreading of liquids to com-
plete wetting on hydrophobic substrates is central to numerous applications that range from coating
flow technology to enhanced oil recovery. Despite significant experimental efforts, the precise mech-
anisms underlying superspreading remain unknown to date. Here, we isolate these mechanisms by
analyzing coarse-grained molecular dynamics simulations ofsurfactant molecules of varying molec-
ular architecture and substrate affinity. We observe that for superspreading to occur, two key con-
ditions must be simultaneously satisfied: the adsorption of surfactants from the liquid-vapor surface
onto the three- phase contact line augmented by local bilayer formation. Crucially, this must be
coordinated with the rapid replenishment of liquid-vapor and solid-liquid interfaces with surfactants
from the interior of the droplet. This article also highlights and explores the differences between
superspreading and conventional surfactants, paving the way for the design of molecular architec-
tures tailored specifically for applications that rely on the control of wetting. Our conclusions on the
superspreading mechanism are supported by relevant experimental evidence.
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